Introduction
Study of SnO 2 transparent conducting oxide thin films are of great interest due to its unique attractive properties like high optical transmittance, uniformity, good electrical, low resistivity, chemical inertness, stability to heat treatment, mechanical hardness, Piezoelectric behavior and its low cost. SnO 2 thin films have vast applications as window layers, heat reflectors in solar cells, flat panel display, electro-chromic devices, LEDS, liquid crystal displays, invisible security circuits, various gas sensors etc. Undoped and Mn doped SnO2 thin films have been prepared by pulse laser deposition technique and reported that SnO2 belongs to n-type semiconductor with a direct optical band gap of about 4.08 eV [1] . Doped tin oxide (SnO 2 ) films have been widely used as transparent conducting electrodes in many optoelectronic and electro-optic devices such as solar cells [2, 3] and flat panel displays [4, 5] due to their high electrical conductivity and high optical transmittance in the visible, and high infrared reflectance. There are numerous deposition techniques used to grow SnO 2 films (either doped or undoped) including chemical vapor deposition (CVD) [6, 7] , spray pyrolysis [8, 9] , thermal evaporation [10] , sol-gel [11] and sputtering [12, 13, 14] . Other techniques, such as pulsed laser deposition (PLD) might be used to achieve high-quality SnO 2 films; however, the growth of Mn-doped SnO 2 films by PLD has not yet been reported. PLD films crystallize at relatively lower substrate temperatures compared to other physical vapor deposition (PVD) processes due to the high kinetic energies (N1 eV) of the ejected species in the laser produced plasma [15] [16] [17] . In this work we study the effect of (Mn) on the structural and optical properties of SnO 2 .
II.

Experimental
The deposition was carried out using a Q switched Nd:YAG laser at 1064 nm (1000 shot and laser fluency 700mJ/cm2 ). The studied films were prepared from pure SnO 2 and doped Mn targets films were grown by pulsed laser deposition on glass substrates kept distance of 1 cm from the SnO 2 target .For film deposition, All substrates (the glass substrates with 1 mm thickness and 8 × 2.5 cm 2 ), were cleaned in acetone and methanol solutions in an ultrasonic bath for 30 minutes .Then compress the mixture under 5 Ton( homemade compressor) to get the final pellet of Tin Oxide powder and tin doped (Mn)of 2.5 cm diameter .The structural properties of the films were analyzed by X-ray diffraction (XRD, Cu Kα1, λ = 0.154 nm) and The optical properties of the films were studied at room temperature with a UV-VIS spectrometer in the wavelength range of 200-800 nm was analyzed to determine the refractive index and energy gap value for each sample.
III.
Results and discussion: Fig (1-a) shows the X-ray diffraction patterns for undoped SnO 2 and SnO 2 : Mn films grown on glass substrates at 473 k. It can be seen that all the films are polycrystalline and contain the SnO2 tetragonal structure [18] .
Doping concentration is one of the main parameters, which determine the structural properties of the films. The crystalline size of as deposited films were calculated using Scherrer's formula given by,
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Where λ is the wavelength of X-ray used (1.54 A), βis the full width half maximum (FWHM) of the peak and θ is the glancing angle. corresponding to the (110), (101), (200), (101) and (211) peaks respectively. By increasing doping at 40wt%, concentration, showed diffraction peaks located at 2θ=26.6057°, 2θ=33.8959°, 2θ=37.9713°, 2θ=41.2524 and 2θ=51.7926,°, corresponding to the (110), (101), (200), (101) and (211) peaks respectively .At 50% wt% concentration , showed diffraction peaks located at 2θ=26.6167°, 2θ=33.9069° and 2θ=41.2525° corresponding to the (110), (101) and (101)where the peaks position of the plane was shifted to high 2θ values with increasing amounts of Mn content . It has been reported that the c-axis bond of Mn doped with SnO 2 lattice was increased as the doping increased due to the replacement of the Mn ions were substituted into the Sn+ in the lattice of SnO 2 film .Therefore ;the peak intensities increased [19, 20] the FWHM of SnO 2 doping with Mn decreases with increasing concentration of doping .The FWHM and the grain size of the samples are shown in table1 .A point of interest is that the preferential orientation is the (110) direction of the films, this may be due to the layer stability of the (110) planes which reflects the more relaxed bonds with minimum energy. Another interpretation is that this stability originates in the larger density of bonds [21] .It is clear that there were little shifting of 2 location to higher values and an increase of the peaks intensity acompained the increasing of sulfide content in prepared samples as given in Table (1) . Fig (1-a) : XRD of Sno2 thin films pure at 473 k Fig (1-b) The AFM images of SnO 2 /glass films pure and dopant with Mn sample were presented in Fig(2) The RMS roughness and the grain size have got correlation with the percentage of the doping concentrations of Mn (any increment in the in the percentage of doping there will be a relative increase value of the grain size). This consistent with Adawiya J. Haider et al. [22] (a) SnO 2 thin films were successfully deposited onto glass substrate and the films were very transparent. This may be attributed by the formation of the Fermi level in the conduction band [11] .The absorption coefficient (α) and incident photon energy (hν) is related by the following equation [3] (α hν) 2 
=A (hv-Eg)………………..(3)
Where A constant, Eg optical energy gap. . Fig (3) shows the variation of transmittance with the wave length for Mn x Sn 1-x O2 thin films the variation of transmittance (T ) with respect to the wavelength thin films with different doping levels(Mn). The maximum transmittance is 95% , 85% ,80% ,25% (700 nm), respectively for 50 wt.% Mn ,40 wt.% Mn ,30% Mn concentration and pure Sno2 . The increase in transmittance is attributed to both the well-crystallized film and the pinhole free surface [24] . Fig. (4) . The plot is linear indicating the direct band gap nature of the films. Extrapolation of the line to the hν axis gives the band gap. Results showed an increase in the Mn content to 50 % resulted in a decrease in the band gap to about (2.15-1.75) eV, as shown in the fig (4) . The decrease of Eg° value can be related to the crystallinity of the thin film. This decrease in energy gap can be due to the prohibited impurities that led to the formation of donor levels within the energy gap near the conduction band. Thus will absorb photons of low energy, this is an agreement with Adawiya. J.Haider el at. [22] The behavior of the extinction coefficient (k) is nearly similar to the corresponding absorption coefficient as shown in Fig (6) at different doping concentration at 473 k We can observe from these figure and Table (4) and Fig.(6) that the extinction coefficient, in general, decreases with increasing of doping concentration for all films. This is attributed to the same reason mentioned previously in the absorption coefficient. 
IV. Conclusion
Thin films of pure and antimony doped tin oxide were prepared On a glass substrate by pulse laser deposition . The effects of doping levels on the optical and structural properties of SnO 2 : Mn For (200) nm thick at473k were experimentally investigated. XRD analysis shows that the sample for Sno 2 pure is nearly amorphous and all the samples are polycrystalline and Mn-doping affected the crystallinity disorder by increasing it .UV-VIS transmittance measurements have shown that our films are highly transparent in the visible wavelength region, with an average transmittance of ~90% which makes them suitable for sensor applications The surface morphology of the deposit materials have been studied by using scanning electron microscope and atomic force microscope. RMS roughness increased with increasing doping concentration
